Accuracy of three techniques to determine cell viability in 3D tissues or scaffolds.
Several different assays are commonly used to evaluate survival of cells inside tissues or three-dimensional carriers, but their accuracy and reliability have not been evaluated. Here, we compare three methods for cell viability (CV) determination: (i) lactate dehydrogenase (LDH) staining on cryosections, (ii) calcein AM/ethidium homodimer-1 (CaAM/EthH) staining, and (iii) carrier digestion and trypan blue (TB) assay. Living and dead cell populations were generated from bovine chondrocytes and combined to produce approximately 0%, 25%, 50%, 75%, and 100% CV mixtures. CV ratios were measured with TB assay (MIX) before seeding cells into fibrin carriers. CV was then determined using the three methods (n = 5/method). Custom-written macros were used to process LDH- and CaAM/EthH-stained images, and hand counting with hemocytometer was used for the TB method. Absolute error and intraclass correlation (ICC) were used for accuracy and reliability evaluation. All methods estimated CV values close to MIX values. TB method was the most accurate (ICC = 0.99) followed by CaAM/EthH (ICC = 0.98) and LDH (ICC = 0.97). As for absolute quantification of living and dead cells, TB and LDH methods performed well (ICC = 0.75-0.96), whereas CaAM/EthH largely overestimated cell numbers (living, ICC = 0.30; dead, ICC = 0.30). Although TB was the most accurate, LDH and CaAM/EthH provide valuable information on cell shape and spatial distribution of cells in tissue or a scaffold.